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DETAILED ACTION 

(1) 

This is the first office action on the merits. The Preliminary Amendment filed 
April 3, 2006, has been entered. Applicant canceled claims 1-56 and added claims 57- 
78. No new matter has been entered. 

(2) 

Election/Restrictions 

Applicant's election without traverse of Group I, Claims 57-64, 75 and 76 in the 
reply filed on September 1 1 , 2009, is acknowledged. 

Claim 65-74, 77 and 78 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on 
September 1 1 , 2009. 

(3) 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 57-59 are rejected under 35 U.S.C. 102(e) as being anticipated by Mack 
et al. (U.S. Publication No. 2003/0224168). 

With respect to claim 57, Mack teaches carbon nanosheets having a thickness 
of about 3.4 Angstroms, which is equivalent to 0.34 nanometers. Col. 14, Claim 16. 
0.34 nanometers is less than 2 nanometers. 

With respect to claim 58, Mack teaches that the carbon nanosheets have a 
thickness of 0.34 nanometers which is less than 1 nanometer. Col. 14, Claim 16. Mack 
further teaches that the carbon nanosheet comprises individual graphite (graphene) 
layers. Col. 14, Claim 16. 

With respect to claim 59, Mack teaches that the carbon nanosheet comprises 
individual graphite (graphene) layers. Col. 14, Claim 16. 

(4) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claim 60 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mack et 
al. (U.S. Publication No. 2003/0224168) in view of Peigney et al. Carbon, (39) 2001 
505-514. 

With respect to claim 60, Examiner notes that the statement "the carbon 
nanosheet is a freestanding nanosheet disposed on its edge on a substrate" is a 
statement of intended use that does not further limit the claim language. Any carbon 
nanosheet meeting the structural limitations of the claim is also capable of being 
disposed on its edge on a freestanding substrate. 

Mack teaches that the carbon nanosheet has lateral dimensions of between 1 to 
2 micrometers which is within the range of 100 nm to 8 micrometers. Col. 14, Claim 16. 
Although Mack does not refer to either of these lateral dimensions as the height of the 
sheet, a person having ordinary skill in the art at the time of invention would have 
appreciated that height, width and length designations are based on the perspective of 
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the artisan and are used to accurately distinguish between lateral dimensions. 
Accordingly, the carbon nanosheet has a lateral dimension of 1 to 2 micrometers and 
the lateral dimension can be considered the height when viewed from the appropriate 
perspective. 

Although Mack teaches a carbon nanosheet meeting the structural limitations of 
the presently claimed nanosheet, Mack is silent as to the nanosheet's specific surface 
area. 

However, Peigney, which deals with nanostructured carbon materials, teaches 
that nanostructured carbon materials can be synthesized with a specific surface area of 
1315 m 2 /g. Page 508, Col. 2. Additionally, a person having ordinary skill in the art at 
the time of invention would have appreciated that the specific surface area of a 
compound influences the effectiveness of a structure because the greater the specific 
surface area the greater the amount of reactive area that is available in the structure. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of invention to produce a carbon nanosheet taught by Mack with a specific 
surface area of between 1000 m 2 /g and 2600 m 2 /g because Peigney teaches that such 
a specific surface area is possible and a person having ordinary skill in the art at the 
time of invention would have appreciated that the specific surface area of a structure 
correlates to the effectiveness of the structure because the greater the specific surface 
area the more available area in the structure to react with other structures. 

Finally, Mack teaches that the carbon nanosheet comprises individual graphite 
layers, meaning the nanosheet is in substantially pure form. Col. 14, Claim 16. 
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(5) 

Claims 61 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mack 
et al. (U.S. Publication No. 2003/0224168) in view of Gao et al. (U.S. Patent No. 
6,361,861), 

With respect to claim 61 , Mack teaches a carbon nanosheet with a thickness of 
less than 2 nanometers but is silent as to whether a plurality of the nanosheets are 
aligned. 

However, Gao, which deals with nanostructured carbon materials, teaches that 
aligning a plurality of nanostructured carbon materials allows for their use in flat panel 
displays. Col. 1 , Lines 30-31 . 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of invention to align a plurality of the nanosheets taught by Mack because 
Gao teaches that doing so allows for their use in flat panel displays. 

With respect to claim 75, Mack and Gao, as combined above, also teach that 
carbon nanostructured materials, such as carbon nanosheets can be used in field 
emission devices. Col. 1, Lines17-18. 

(6) 

Claims 62 and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shang et al. Chemical Physics Letters 358 (2002) 187-191 in view of Peigney et al. 
Carbon, (39) 2001 505-514. 
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With respect to claim 62, Shang teaches a carbon nanoflake. Abstract. 
Although Shang teaches that the nanoflake has a large surface-volume ratio, Shang is 
silent as to the specific surface area of the nanoflake. 

However, Peigney teaches that carbon nanostructured materials can have a 
specific surface area of 1315 m 2 /g and a person having ordinary skill in the art at the 
time of invention would have appreciated that the greater the specific surface area, the 
more effective the carbon nanoflake is in hydrogen absorption, which Shang teaches is 
one of the many uses of carbon nanoflakes. Peigney, Page 508, Col. 2; Shang, Page 
187, Col. 2. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of invention to create a nanoflake, as taught by Shang, with a specific 
surface area of 1315 m 2 /g because Peigney teaches that such a specific surface area is 
possible and a person having ordinary skill in the art at the time of invention would have 
appreciated that the specific surface area of a nanoflake directly correlates with its use 
as a hydrogen absorption compound because the larger the specific surface area, the 
more hydrogen can be absorbed. 

With respect to claim 76, Shang and Peigney, as combined above, teach that 
carbon nanoflakes can be used in hydrogen absorption articles. Shang, Page 187, Col. 
1. 

(7) 

Claims 63 and 64 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shang et al. Chemical Physics Letters 358 (2002) 187-191 in view of Peigney et al. 
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Carbon, (39) 2001 505-514 as applied to claims 62 and 76 above, and further in view of 
Mack et al. (U.S. Publication No. 2003/0224168). 

With respect to claim 63, Shang and Peigney, as combined above, teach a 
carbon nanoflake but are silent as to its dimensions. 

However, Mack teaches that carbon nanostructured material can be synthesized 
with thicknesses of 0.34 nanometers, which is less than 10. Claim 14. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of invention to produce the carbon nanoflakes taught by Shang and Peigney, 
as combined above, at a thickness of less than 10 nanometers because Mack teaches 
that thickness as little as 0.34 nanometers could be obtained and a person having 
ordinary skill in the art at the time of invention would have appreciated that 
progressively smaller nanoflakes allows for the miniaturization of devices in which those 
nanoflakes can be used, such as field emission detectors. Shang, Page 187, Col. 2. 

With respect to claim 64, Shang, Peigney and Mack, as combined above, teach 
that the carbon nanoflakes have a thickness of 0.34 nanometers, which is less than 2. 
Mack, Claim 16. Additionally, a person having ordinary skill in the art at the time of 
invention would have appreciated that the specific surface area of a structure is a result 
effective variable that can be optimized to increase the performance of that structure. 
For example, the specific surface area of the carbon nanostructure could be increased 
to increase its hydrogen absorption capacity. Accordingly, as per the MPEP, where the 
general conditions of a claim are disclosed in the prior art it is not inventive to discover 
the optimal ranges by routine experimentation. MPEP 2144.05(II)(A). Here, Peigney 
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discloses the importance of specific surface area and increasing the specific surface 
area simply involves optimizing the teachings of Peigney to attain a desired specific 
surface area to achieve, for example, a desired hydrogen absorption when the 
nanoflake is used in a hydrogen absorption device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELI MEKHLIN whose telephone number is (571)270- 
7597. The examiner can normally be reached on 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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